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bstein anomaly represents less than 1% of all congenital
heart defects. This anomaly affects the tricuspid valve
(TV), but also represents a malformation of the right ven-
tricle (RV).1
In symptomatic neonates, we found that single-ventricle pallia-
tion has its major impact on a combination of a poorly functioning
RV, type IV Ebstein anomaly,1 and an unguarded TV with RV out-
flow tract obstruction.2 Our experience in older children and adults
is similar to that in other published series on valve reconstruction.
We describe an unusual presentation of adult Ebstein anomaly
that prompted successful single-ventricle palliation.
Clinical Summary
A 19-year-old man with a diagnosis of symptomatic severe Ebstein
anomaly and previous atrial septal defect device closure underwent
a combined total cavopulmonary connection with fenestrated RV
exclusion technique and explantation of the Amplatzer (AGA Med-
ical Corp, Golden Valley, Minn) occlusion device. Before the im-
plantation of the occlusion device, the patient was experiencing
worsening cyanosis and exercise intolerance. Post-intervention, he
presented with increasing frequency of palpitations and shortness
of breath with activity. Severely limited exercise capacity was dem-
onstrated by the treadmill stress test. Before the palliative procedure,
echocardiography demonstrated the TV with the septal leaflet at-
tachments displaced far apically,12 TV insufficiency, almost com-
pletely atrialized intact ventricular septum, and septal bowing far
leftward during diastole compromising the diastolic and systolic
left ventricular (LV) function (Figure 1). A cardiac catheterization
indicated a favorable pulmonary vascular resistance to accommo-
date a total cavopulmonary connection.
After a standard bicaval venous cannulation, the patient was
placed on cardiopulmonary bypass and cooled to 32C. A standard
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22-mm polytetrafluoroethylene (Gore-Tex; WL Gore & Associates,
Inc, Flagstaff, Ariz) tube was anastomosed to the medial aspect of
the inferior surface of the right pulmonary artery. The aorta was
crossclamped, and the heart was arrested using antegrade cold car-
dioplegia. An oblique right atriotomy incision was performed, and
the Amplatzer occlusion device was explanted leaving a nonrestric-
tive atrial septal defect. The TV annular orifice was excluded with
a fenestrated (4-mm punch-hole) bovine pericardial patch. Right
atrial free wall reduction was performed via excision. After right at-
riotomy closure, the anastomosis of the polytetrafluoroethylene
(Gore-Tex) tube to the inferior vena cava was completed. Aortic
crossclamp and cardiopulmonary bypass times were 25 and 64 min-
utes, respectfully.
Postoperatively, no selective pulmonary vasodilation was re-
quired, and the mean pulmonary pressure never exceeded 15 mm
Hg. The pleural chest tubes were uneventfully removed on day 4.
The patient was discharged the following day with diuretics and
an afterload-reduction agent. At the 2-month follow-up, the patient
showed New York Heart Association class I, had a decreased car-
diothoracic ratio on chest x-ray, and showed no evidence of recur-
rent pleural effusion and RV involution with decreased septal
impingement into the LV, as indicated by echocardiography (Fig-
ure 2).
Discussion
Although TV reconstruction or replacement is the preferred surgical
strategy in extreme forms of Ebstein anomaly with a deteriorating
clinical picture, the results are often less than optimal.3
The concept of combined TV reconstruction, plication of atria-
lized RV, and bidirectional Glenn is associated with improved exer-
cise tolerance, decreased RV end-diastolic volume index, and
improved LV ejection fraction and stroke volume. The bidirectional
Glenn procedure contributed in preventing further RV dilation and
decreasing RV end-diastolic volume.4 Excising the entire RV free
wall followed by patch reconstruction has been recommended by
others.5 Prolonged duration of cardiopulmonary bypass and cross-
clamp time can compromise patients already deconditioned by
biventricular failure.
Our experience in neonatal severe Ebstein anomaly, when a fen-
estrated RV exclusion technique is applied, shows normalization of
the systemic ventricle morphology and function.2 Our early and in-
termediate results indicate that unloading of the RV with gradual re-
gression of the septal impingement into the LV takes place in the
early postoperative period without the need for extensive RV free
wall resection or plication.
Older patients with an extreme form of Ebstein anomaly and
RV outflow tract obstruction or pulmonary atresia may benefitay 2008
Brief Communicationsfrom single-ventricle palliation. We have described the complex
ventricular interplay and systemic failure in neonates.2 This inter-
play exists in adult patients with extreme Ebstein anomaly. The fen-
estrated RV exclusion may mitigate against the substrate for a poor
2-ventricle repair and persistent septal impingement of the systemic
ventricle.
TV reconstruction with or without a bidirectional Glenn shunt
may be proposed for the case presented here. In adult patients,
this procedure has been associated with a high incidence of reoper-
ation because of valve failure.3 A fenestrated RV exclusion with to-
tal cavopulmonary connection offers an alternative approach with
remarkable hemodynamic outcome in selected adult cases with se-
vere Ebstein anomaly.
Figure 1. Preoperative echocardiogram: Almost completely atria-
lized intact ventricular septum is noted. The septal bowing far left-
ward during diastole compromises the left ventricular function.The Journal of ThoraReferences
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Figure 2. Two-month follow-up echocardiogram: Right ventricular
involution with decreased septal impingement into the left ventri-
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